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BUCOKOYACTOTHI ITOJIA Y 3BAMATHIYEHOMY IIVIA3MOBOMY HUWJITHAPI
3 IIPUOCBOBOIO TIOPOXHUHOIO,
3BYJXKYBAHOMY ABUMYTAJIBHUM BU-CTPYMOM

PosrmsinaeTses 3a1a4a mpo pO3MOBCIOPKEHHS €JIEKTPOMArHiTHUX XBHJIb Y TIa3MOBOMY LIMJTIHJIPI 3 HMTIHAPHYHOIO
MMOPOKHUHOIO B3JIOBX OCi. B akcialbHOMY HampsIMKy pO3IIISIAETHCS TPyOWacTHH po3psin, oOMeKeHWil MpOBIIHUMHU
cTiHKamu. 3ajada 3BOAWUTHCS O CHCTEMH IIECTH IU(PEPEHIIHHUX pIBHAHP Ha KOMIUIEKCHI aMIUNTYAW TONIB i,
3peIITOl0, 10 AU(EPEHIIHHOro PIBHAHHS YeTBEPTOro MOPSAKY 3 onepatopoM beccerns Ta KBaIpaToM LbOTO oreparopa
Ha TIOB3IOBXHIO KOMIUICKCHY aMIUTITYQy €NEeKTPHYHOrO Mmojis y IwiadMmi. Lle piBHAHHS (32 BUBEICHHAM) MiCTHUTh
MIPUITYIIEHHS OJHOPIAHOI M1a3Mu (KOMIIOHEHTH T€H30pa IieNeKTPHYHOI MPOHUKINBOCTI HE 3aJIeKaTh BiJ pagiyca). Ane
icHye iHme (OUTBII 3arajgbHE) PIBHAHHS [UII HEOJHOPIMHOI IUTa3MH, NMPHIATHE OO HOro pO3B’S3aHHA METOAOM
CKiHYeHHUX pi3HUOb. [IpoTe, mepexim A0 CKIHYEHHHX pi3HHIB Ia€ TPOMI3JKI BHpas3H, M0 3MYIIye OOMEKHTHCS
AQHATITUYHUM PO3B’A3KOM 3aj1a4l 3 TpyO4acTUM po3psiIOM JIHIIE y BUIIAJKY OJHOPIIHOT IIa3MH.

Kniouosi crosa: TeH30p NieNeKTpUYHOT IPOHUKIMBOCTI, CTPYKTYPa XBUJILOBUX TOJIB, TEJIIKOHHI XBIJIL, TNIA3MOBU
IJIHJP 3 IPHOCHOBOIO MIOPOKHUHOIO.
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HIGH-FREQUENCY FIELDS IN A MAGNETIZED PLASMA CYLINDER
WITH A PRIAXIAL CAVITY EXCITED BY AN AZIMUTHAL RF CURRENT

The problem of electromagnetic wave propagation in a plasma cylinder with a cylindrical cavity along the axis is
considered. In the axial direction, the tubular discharge under consideration is limited by conductive walls. The problem
is reduced to a system of six differential equations for complex field amplitudes and, with the remainder, to a fourth-
order differential equation with the Bessel operator and the square of this operator for the longitudinal complex
amplitude of the electric field in the plasma. This equation (by derivation) assumes a homogeneous plasma (the
components of the permittivity tensor do not depend on the radius). But there is another (more general) equation for
inhomogeneous plasma that is suitable for its solution by the finite difference method. However, the transition to finite
differences gives very cumbersome expressions, which force us to limit ourselves to an analytical solution of the
problem with a tubular discharge only in the case of a homogeneous plasma.

Keywords: dielectric permittivity tensor, structure of wave fields, helicon waves, plasma cylinder with a periaxial
cavity.
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